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1. SCOPE

1.1 Scope. This requirenment defines the nechanical, electrical,
and electronic characteristics for a Portable Low Tenperature
Calibrator. This dry well type calibrator is intended to be used
by Navy personnel in shipboard and shorebased |aboratories to
calibrate tenperature instrunents such as bi-netallic, |iquid-in-
gl ass and renote reading thernoneters both in the |aboratory and
on-site. For the purposes of this requirenent, the Portable Low
Tenperature Calibrator shall be referred to as the PLTC

2. APPLI CABLE DOCUMENTS

2.1 Controlling Specifications. M L-T-28800, “Mlitary
Specification, Test Equipnment for use with Electrical and
El ectronic Equi pnment, General specification for,” and all

docunents referenced therein of the issues in effect on the date
of this solicitation shall forma part of this requirenent.

3. REQUI REMENTS

3.1 GCeneral. The PLTC shall conformto the Type 11, Class 3,
Style D requirenents as specified in ML-T-28800 for Navy
shi pboard and shorebased use as nodified bel ow. The use of
material restricted for Navy use shall be governed by M L-T-28800.

3.1.1 Safety. Protection from the hazards from Type |11
equi pment, personnel safety and radiation control shall neet the
requi rements of M L-T-28800, paragraphs 3.9 and 3.9.3

3.1.2 Design and Construction. The PLTC design and construction
shall nmeet the requirenments of ML-T-28800 for Type Il equi pnent.

3.1.3 Power Requirenents. The PLTC shall operate from a source
of 103.5V to 126.5V at 50 Hz and 60 Hz % 5% singl e- phase i nput
power .

3.1.3.1 Fuses or Circuit Breakers. Fuses or circuit breakers
shall be provided. If circuit breakers are used, both sides of
t he power source shall be automatically disconnected from the
equi pnent in the event of excessive current. |[|f fuses are used,
only the line side of the input power |ine, as defined by ML-C
28777, shall be fused. Fuses or circuit breakers shall be readily
accessi bl e.

3.1.3.2 Power Connection. The requirenents for power source
connections shall be in accordance with ML-T-28800 with a 6 foot
m nimum (1.8 neters) |ength cord.
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3.1.3.3 Plug-in Cabling. Al plug-in cabling shall be capable of
bei ng connected and di sconnected w t hout disassenbly or renoval of
adj acent conponents.

3.1.4 D nensions and Wight. Mxi num di nensions shall not exceed
18 inches (46 cm in width, 14 inches (36 cm in height, and 12
(31 cm inches in depth. The PLTC weight shall not exceed 40
pounds (19 Kg).

3.1.5 Asbestos. The PLTC shall not contain or require the use of
asbest os.

3.2 Environnmental Requi rements. The PLTC shall nmeet the
environnmental requirements for a Type Il, Class 3, Style D
equi prent with the deviations specified bel ow

3.2.1 Tenperature and Hum dity. The PLTC shall neet the
condi ti ons bel ow

Tenperature (°C) Rel ative Hum dity (%
Qper ati ng 10 to 30 95
30 to 40 75
Non- oper at i ng -30 to 70 Not Controlled

3.2.2 Atitude. The requirenments of M L-T-28800, paragraph 3.7.3
are applicable.

3.2.3 Vibration. The requirenents of ML-T-28800, paragraph
3.7.4.1 for sinusoidal vibration are applicable.

3.2.4 Shock, Mechani cal . The requirenments of M L-T-28800,
paragraphs 3.7.5.1 for functional shock, 3.7.5.2 for transit drop
and 3.7.5.3 for bench handling are applicable.

3.2.5 Water Resistance. The drip proof requirenents of ML-T-
28800, paragraph 3.7.6.3 are applicable with cover on.

3.2.6 Acoustic Noise. The requirenents of M L-T-28800, paragraph
3.7.12 are applicable.

3.2.7 Electromagnetic Conpatibility. The el ectromagnetic
conpatibility requirements of ML-T-28800 are limted to the
foll owi ng areas: CEOl1, CEO03, CS01, CS02, CS06, REO1l, REO2 (14 kHz
to 1 Ghz), and RS0S.

3.3 Reliability. Type |1 reliability requirenments are as
specified in M L-T-28800.
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3.3.1 Lithium Batteries Lithium batteries with the follow ng
characteristics are authorized for use in the equi pnent:

a. Lithium batteries with no nore than two cells with a
rated, electrical capacity of |Iess than 200 m | |ianpere hours per
cell and if the battery is protected from other sources of

el ectrical power by appropriate blocking diodes, fuses and/or
resistors, or if there is no other source of electrical power to
the unit.

b. Lithiumbatteries of the lithium carbon nonoflouride or
l'i thi um naganese di oxide chem stries with no nore than two cells
in series with a rated electrical capacity of less than 1.25
anpere hours per cell and if the battery is protected from ot her
sources of electrical power.
c. For equi pnment which carries the approval of Underwiter’s
Laboratories, lithiumbatteries of no nore than two cells with a
capacity of no nore than 1.5 anpere hour each

3.3.2 Calibration Interval. The PLTC shall have an 85% or
greater probability of remaining within tolerances of all
specifications at the end of a 12 nonth peri od.

3.4 Maintainability. The PLTC shall nmeet the Type II
mai ntai nability requirenments as specified in ML-T-28800 except
the | owest discrete conponent shall be defined as a replaceable
assenbly. Certification tinme shall not exceed 2 hours.

3.5 Performance Requirenents. The PLTC shall provide the
following capability as specified below Unl ess ot herw se
i ndicated, all specifications shall be net follow ng a 30-m nute
war mup peri od.

3.5.1 Tenperature. The PLTC shall be capable of generating

measuring and selectively displaying the output tenperature in
degrees Fahrenheit (°F) and degrees Centigrade (°C). Al units of
tenperature shall be displayed to an equival ent uncertainty based
on the conversion factor for each unit of tenperature.

3.5.2 Qutput Tenperature Range. The output tenperature range as
nmeasured in the tenperature well shall be, as a mninum -40 °F to
+250 °F (-40 °Cto +121 °Q).

3.5.3 Uncertainty. The uncertainty of the output tenperature, as
nmeasured in the tenperature well, shall be equal to or less than *
0.5 °F (%= 0.28 °C). The uncertainty includes all effects of
linearity, hysteresis, repeatability and anbi ent tenperature.
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3.5.4 Resolution. The resolution of the displayed output
tenperature shall be at least 0.1 over the specified range.

3.5.5 Settability. Settability is defined as the ability to set
the output tenperature w thout overshooting to an exact cardi nal
test point within a specified tolerance. The settability of the
PLTC shall be + 0.5%or |ess of the indicated val ue.

3.5.6 Tenperature Gradients. The tenperature in the tenperature
well shall be uniform to within £ 0.5 °F (£ 0.28 °C) of the
ref erence tenperature when neasured at any point within the active
or controlled area of the tenperature well.

3.5.7 Tenperature Stabilization Tine. The out put tenperature
shall stabilize within 30 m nutes when the tenperature set point
is changed 60 °F (33 °C) or less from anbient.

3.5.8 Set Point Stability. The output tenperature, as neasured
in the tenperature well, at any discrete tenperature setting
within the specified range shall be stable to within £ 0.15 °F
(£ 0.08 °C) for at |east one hour.

3.5.9 Tenperature Runaway. The PLTC shall have a safety feature
which interrupts power to the unit, except for any cooling fans,
when the well tenperature exceeds 260 °F (127 °C) or when the
internal circuitry reaches an overheating condition

3.6 perating Requirenents. The PLTC shall provide the follow ng
capabilities.

3.6.1 Front Panel Control Requirenents. All nodes and functions
shal |l be operable using front panel controls. The |ocations and
| abeling of indicators, controls and switches shall provide for
maxi mum clarity and easily understood operation w thout reference
to tables, charts or flow diagrans.

3.6.1.1 1lnput Power Switch. There shall be an input power on-off
switch |located on the front panel in accordance with M L-T-28800.

3.6.1.2 1lnput Power Indicator. A visual power indicator shall be
provided on the front panel of the PLTC to indicate when the
equi pnent i s energized.

3.6.1.3 Front Panel Display Indicator. A visual indication shal
be provided on the front panel of the PLTC to indicate when the
out put tenperature has reached a presel ected val ue.

3.6.1.4 Display Requirenents. The PLTC shall have a al pha-
nuneric display that has a m ni rumof 40 characters.
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3.6.2 Programmability. Al nodes and functions shall be operable
via the | EEE-488.1 instrunentation bus. Wen operating the PLTC
via renmpte programmng, all front panel controls shall be
di sabl ed, except the on/off switch and the Renote/Local swtch.

3.6.2 Tenperature Setting. The PLTC shall provide a manua
control for setting the output tenperature in at | east one degree
increnments. Once the tenperature is set an indicator shall show
when the set tenperature is reached.

3.6.3 Local/Renote. The PLTC shall have a l|ocal and renote
operational node. It shall be either manually or renotely
programmabl e sel ectable according to paragraph 3.6.2. VWhen
changi ng nodes, all paraneter values shall remai n unchanged.

3.6.3.1 Renpte Calibration and Standardi zation. The PLTC shal
be capable of being calibrated and/or standardi zed renotely via
the | EEE interface.

3.6.4 IEEE Interface. The PLTC shall have an | EEE=488. 1 interface connector
wth the followng capabilities: SHL, AHL, T6, L4, SR, R.1, DIl. Serial pol
capabi lity shal | be provi ded

3.7 Printer. The PLTC shall have an on-board dot matrix printer
that utilizes standard addi ng nachi ne paper. One repl acenent
printer cartridge shall be included.

3.8 Keyboard. The PLTC shall provide a keyboard for setting the
desired output tenperature in at |east one degree increnents
t hroughout the specified range. Once the tenperature is set, the
di spl ay shall show when the set tenperature is reached.

3.9 Dry Well Interface Requirenents. The PLTC shall contain a
dry tenperature well that wll accept the probes of the
thernonmeters specified in Section 3.10. The physical interface
shall be such that the heat |oss between the PLTC and thernoneter
does not degrade the accuracy of the PLTC Ther mal conductive
liquid or grease shall not be used as a thernmal transfer material.

3.10 Compatibility. The PLTC shall neet the follow ng
conpatibility requirenents.

3.10.1 Tenperature Sensors. The PLTC shall be capable of
calibrating the thernmoneters specified in Federal Specification
GG T-321 and Mlitary Specifications ML-T-940, ML-T-17244 and
M L-T-19646 that have full scale ranges within the output
tenperature range of the PLTC

3.10.2 Calibration Standard. The PLTC shall be physically
conpatible with the Navy authorized tenperature transfer standard,
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t he Rosemount ©Mbdel 162CE Pl ati num Resi st ance Ther noneter and the
| nstrul ab Model 4202B-13-15 Tenperat ure | ndicator

3.10.4 Instrunment Calibration Procedures. The PLTC shall be
conpatible with all NAVAIR 17-20(Series) Instrunent Calibration
Procedures in effect on the date of this solicitation which
require a dry well tenperature calibration standard with a
accuracy of + 0.5 °F (£ 0.28 °C) or better and wthin the
tenperature range specified in 3.5.2 for calibrating bi-netallic,
liquid-in-glass and renote readi ng thernoneters.

3.11 Enclosure. The PLTC shall be installed in one enclosure.
The enclosure shall neet the Type 11, Class 3, Style D
requi renents on M L-T-28800, except the external power connection
shall be on the front panel.

3.12 Accessories. The follow ng accessories shall be provided
wi th each PLTC

3.12.1 Power Cable. One power cable with mninmm |l ength of 6
feet (1.8 neters).

3.12.2 Adapter Set. The PLTC shall contain all adapters required
to accomopdate the thernmoneters specified in Section 3.12. The
adapter set shall also include adapters with bore dianeters of 1/4
i nches, 3/8 inches, 7/16 inches, 9/16 inches. All adapters shal
be permanently marked with a uni que nunber or letter.

3.12.3 Adapter Handling Tool. One adapter handling tool to
handl e hot adapters.

3.12.4 Caliper. One vernier caliper (for neasuring adapter and
t her noneter di aneters).

3.12.5 Continuity Tester. One continuity tester (for checking
operation of thermal swtches).

3.12.6 St or age. Al'l accessories and the Operation and
Mai nt enance Manual shall be stored in the enclosure or enclosure
cover.

3.13 Manual . At least two copies of an operation and
mai nt enance manual shall be provided. The manual shall neet the
requirenments of ML-M 7298.

3.13.1 Calibration Procedure. A calibration procedure in
accordance with M L-M 38793 shall be provided.

4. QUALI TY ASSURANCE PROVI SI ONS
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4.1 Ceneral. The PLTC shall be tested in accordance with the bid
sanple tests specified in ML-T-28800 for Type Il, Cass 3, Style
D equi pnent. The bid sanple tests shall include those tests
specified in ML-T-28800 except where nodified below as well as
the tests specified in the foll ow ng paragraphs.

4.2 Goup A Tests. Group A tests shall include the tests
specified in ML-T-28800 as nodified bel ow

4.2.1 Preoperational Inspection. The preoperational inspection
shall be in accordance with ML-T-28800 and shall include a
verification of the condition and acceptability of the accessories
specified in 3.10.

4.2.2 Level A Performance. Level A performance tests of ML-T-
28800 paragraph 4.5.3.2 are applicable.

4.3 Goup C Tests. Group C tests shall include the tests
specified in ML-T-28800 as nodified in 4.4.1 through 4.4.5 bel ow.

4.3.1 Tenperature and Humdity (T/H). Performa T/H test in
accordance with ML-T-28800 for Class 3 equipnent as nodified by
t he operating and non-operating conditions specified in 3.2.2 of
this specification. Verify that the PLTC neets the perfornmance
requirements of the T/H testing.

4.3.2 Atitude. ML-T-28800, paragraph 4.5.5.2 is applicable.

4.3.3 Vibration. M L-T- 28800, paragraph 4.5.5.3.1 sinusoidal
vibration test is applicable.

4.3.4 Transit Drop. Performa transit drop test in accordance
with ML-T-28800 for Type Il, Style C equipnment using a drop
height of 6 inches (15 cm). Verify that the PLTC neets the
performance requirenments of the operation test after being
subjected to the transit drops.

4.3.5 Water Resistance. Performa drip-proof test in accordance
with ML-T-28800 for Type Il, Style C equipnment. Verify that the
PLTC neets the performance requirenments of the operation test
after being subjected to the drip-proof test.

4.3.6 Electrical Power. Performthe electrical power tests in
accordance with M L-T-28800 for Type Il equipnent. Verify that
the PLTC neets the performance requirenments specified.

4.3.7 Goup C Verification. Perform the G oup C verification
tests in accordance with ML-T-28800. Goup C verifications tests
shall include Level A performance tests specified in 4.2. 3.
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4.4 Goup D Tests. Group D tests shall include the tests
specified in ML-T-28800 as nodified bel ow

4.4.1 EM. PerformEM tests in accordance with M L-T-28800 for
Type II, Class 3 equipnent as nodified by the conpatibility
requirenments of 3.2.7.

4.4.2 Goup D Verification. Perform the Group D verification

tests in accordance with ML-T-28800. Goup D verification tests
shall include Level A performance tests specified in 4.2.3.

4.6 Goup E Tests. Group E tests shall include the tests
specified in ML-T-28800 as nodified bel ow.

4.6.1 Marking and ldentification. Verify that the PLTC and all

conmponent parts conform to the marking and identification
requi rements of M L-T-28800.

4.7 Goup F Tests. Group F tests shall include the tests
specified in ML-T-28800 as nodi fied bel ow.

4.7.1 Reliability. Docunentation shall be submtted with the bid
sanples to show how the reliability characteristics of the PLTC
conply with M L-T-28800. Verify that the PLTC confornms to the
reliability requirenments of M L-T-28800.




